Role of the dopamine transporter and the sodium channel in the cocaine-like discriminative stimulus effects of local anesthetics in rats.
Local anesthetics bind to the dopamine transporter (DAT), inhibit dopamine (DA) uptake and have been reported to have cocaine-like discriminative stimulus effects. The hypothesis of the present study was that affinity at the DAT and potency as a DA uptake blocker determines potency as a cocaine-like discriminative stimulus among local anesthetics, and maximum DA uptake inhibition determines maximum cocaine-like discriminative stimulus effects. Cocaine-like discriminative potency was compared to DAT affinity and DA uptake inhibition potency, and maximum cocaine-like discriminative stimulus effects were compared to maximum DA uptake inhibition for procaine, chloroprocaine, dimethocaine, tetracaine and lidocaine. Discriminative stimulus effects were determined in two groups of rats using 10 mg/kg and 3.0 mg/kg cocaine training doses. DAT affinity and DA uptake inhibition effects were determined in vitro in rat caudate nucleus tissue. Additionally, sodium channel affinity was determined in rat frontal cortex tissue. In the 10 mg/kg group, none of the local anesthetics fully substituted for cocaine and all decreased response rate. Rate decreasing potencies were positively correlated with sodium channel affinities. In the low training dose group, all the local anesthetics except tetracaine substituted fully for cocaine. Discriminative potencies were positively correlated with sodium channel affinities. Maximum DA uptake inhibition did not adequately predict maximum discriminative stimulus effects. Cocaine-like discriminative stimulus effects of local anesthetics were more prominent at a low than at a high training dose of cocaine. Sodium channels seem to have a direct influence on discriminative effects at low cocaine doses, whereas they have an indirect influence on discriminative effects at high cocaine doses by decreasing response rates.